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Macrophages (Mph) play a central role in the pathogenesis of mesangial
cell injury and extracellular matrix (ECM) expansion in anti-Thy-i
nephritis. R. van Diemen-Steenvoorde, A. Lambers, A. van der Wal, N.
van Rooyen, C. Dzjkstra, Ph.J. Hoedemaeker, F. de Heer, Department
of Pathology, University of Leiden, Free University ofAmsterdam, The
Netherlands. Induction of anti-Thy-i nephritis by complement-binding
monoclonal antibody ER4 against Thy- 1.1 has been shown to result in
mesangiolysis, ECM expansion, and transient glomerular hypercellu-
larity. A transient influx of EDl Mph has been demonstrated at 24 hr
after administration of ER4. We tested the hypothesis that Mph play a
central role in the induction of mesangial proliferative glomerulonephri-
tis. Selective Mph depletion was obtained by the administration of
liposome-encapsulated diebloromethylene diphosphonate 24 hr before
i.v. injection of ER4 in ii rats. Control rats received only ER4 (N = II).
At days 1, 2, 6, 14 and 28 small kidney biopsies were taken for
(immuno-) histological evaluation. Proteinuria was measured daily.
Maximal proteinuria at day 3 was 103 47 mg/24 hr in Mph-depleted
rats and 259 51 mg/24 hr in control animals (P < 0.001). C3 and C9
were detected in both groups indicating that Mph depletion did not
affect in situ complement activation. in both groups infiltration of
PMN's could be observed within the first 24 hr. In the Mph-depleted
rats both mesangial lysis at days 1 and 2, and mesangial hypercellularity
at day 6 were absent. In addition, expansion of the mesangial ECM was
absent in Mph-depleted animals, as compared to a strong increase in
controls. This increased synthesis has been shown to be mediated by
transforming growth factor beta (TGF-/3). However, in our study a
similar increased glomerular staining of TGF-/3 was observed in both
groups on d.6 and d.14. This study shows that the influx of Mph in
anti-Thy-I nephritis is an absolute necessity for both the induction of
mesangiolysis and subsequent mesangial accumulation of ECM. Our
results suggest that Mph are not the main source of TGF-/3 production,
but may be involved in the activation of locally synthesized TGF-/3.
Two stages in the heterologous phase of passive anti-glomerular base-
ment membrane (GBM) nephritis in the mouse. G. W. Feith, K.J.M.
Assmann, M.J.J.T. Bogman, A.P.M. van Gompel, J. Schalkwzjk,
R.A.P. Koene, Departments of Pathology, Dermatology and Nephrol-
ogy, University Hospital Nijmegen, The Netherlands. During the first
24 hr after the injection of goat or rabbit anti-mouse GEM antibodies,
severe albuminuria develops in C57BL/6J, +1+ mouse strain but not in
congenic C57BL/6J, hg/hg (beige) mice. This difference is caused by the
deficiency of leukoeytie neutral proteinase activity in the beige strain.
In subsequent experiments, we have now found that this difference
gradually disappears later in the heterologous phase. in groups of 5
beige mice albuminuria remained in the physiologic range at day 1(87 t
47 ag/i8 hr) after injection of 7.5 mg of rabbit anti-mouse GEM.
However, there was a marked increase thereafter, maximal albumin
excretion being reached at day 5 (d2: 2356 1365; d3: 5700 1294; d4:
9524 3589;d5: 11,763 1061 sg/l8hr). InC57BL/6J, +/+ 22 control
mice, albuminuria was maximal at day 1 (12,024 1680 zgIl8 hr) and
then decreased gradually (d2: 7904 1236; d3: 5459 2253; d4: 8829
3448; d5: 7698 1262). Histologic changes in the kidney were similar in
both strains: glomerular influx of PMN, which was first observed 2 hr
after injection of the antibody, had disappeared completely after 24 hr.
Thereafter, there was progressive endothelial cell necrosis and vascular
thrombosis with occasional epithelial cell proliferation at day 5. These
findings suggest that the heterologous phase of anti-GEM nephritis in
the mouse can actually be divided in at least two stages, the first of
which is PMN-dependent. The mediators of the second stage need to be
defined.
A micropuncture study on the renal handling of lithium during
furosemide Infusion in the rat. R. Fransen, W.H. Boer, P. Boer, E.J.
Dorhont Mees, H.A. Koomans, Department of Nephrology, University
Hospital, Utrecht, The Netherlands. Furosemide (F) markedly in-
creases fractional lithium excretion (FELi) in rats. This could be due to
inhibition of Li reabsorption either in the proximal tubules or in the
loops of Henle. The latter would invalidate Li as a marker of proximal
reabsorption of Na and water. We therefore measured fractional
delivery of Li (FDL, measured as [T/P]Li x [P/T]inulin, T = tubular
fluid, P = plasma) at the late proximal (LPT) and early distal (EDT)
tubules, and FELl in the urine in control rats and F-treated (5 mg/kg/hr
iv.), volume-replaced Sprague-Dawley rats, Inulin was measured by






GFR mI/mm 2.40 0.47 1.76 0.35
FENa % 0.7 0.1 22.4 6.2a
FDLrLPT % 52.5 6.2 59.8 5.4
FDLI-EDT % 27.1 6,1 44.7 9.8a
FEL % 22.6 2.9 48.2 8.3a
[T/P]Li-LPT 1.05 0.06 1.05 0.04
FT/PILi-EDT 1.03 0.08 1.10 o.o4
Data are mean SD.
a P < 0.05, furosemide vs. control
In control rats, the IT/PILi at the LPT was slightly greater than unity (P
<0.05). Some 47% of the filtered load (FL) of Li was reabsorbed in the
pars eonvoluta and 25% in the anatomical loop segment. During F
infusion, these values were reduced by —7% and --10% respectively;
the ET/PILi at the LPT remained unchanged. In view of the reabsorptive
capacity of the pars recta (—30% of the pars convoluta) it is likely that
most of the —10% reduction in Li reabsorption in the anatomical loop
segment was due to inhibition in Henle's loop and not the pars recta.
The rise in [T/P]Li-EDT during F infusion indicates that some reab-
sorption of Li in the 1oop was inhibited independently of water, most
likely in the thick ascending limb. Reabsorption of Li beyond the EDT
(--4.5% of the FL in control rats) was no longer present during F
infusion. In conclusion, Li reabsorption in rats is not limited to the
proximal tubules, but also occurs in and beyond Henle's loop. Changes
in FEL, caused by loop diuretics overestimate changes in proximal
reabsorption.
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A genetic and biochemical approach to isolate the gene for X-linked
nephrogenic diabetes insipidus. A .M. W. van den Onweland, F. Fahren-
holz, L.A.H. Monnens, V.V.A.M. Knoers, B.A. van Oost, Department
of Human Genetics and Pediatrics, University Hospital Nzjmegen, The
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Netherlands, and Max-Planck Institut für Biophysik, Frankfurt, Ger-
many. X-linked nephrogenic diabetes insipidus (NDI) is characterized
by the insensitivity of the distal nephron for vasopressin. The V2
receptor for vasopressin, which is coupled to adenylate cyclase, has
been suggested as a candidate gene for NDI. Previously, we have
shown tight linkage of the NDI gene to markers in Xq28, in particular to
DXS52. A functional gene for the V2 receptor could also be localized in
the Xqter region using somatic cell hybrids. A hamster/human hybrid
cell line, which contained as the sole human component the Xqter
region, displayed V2 receptor activity while the hamster control cell
line did not. This has led us to a strategy to clone the NDI gene by
analyzing cloned DNA fragments from Xqter for V2 receptor activity in
a complementation assay system. However, this chromosomal region
of interest is still about 12 million base pairs long. However, finer
genetic mapping was hampered by the paucity of recombinants in the
families studied by us and others. We now report on two families in
which a recombinant could be scored between the NDI gene and the
anonymous DNA marker DXS3O5, which is located just proximal of
DXS52. As both meioses were non-recombinant for DXS52, it can be
concluded that the NDI gene is located distal of DXS3O5. As DXS3O5 is
located approximately in the middle of the chromosomal region of
interest, these recombinants reduce the region to be analyzed for V2
receptor activity with 50%. Also, more somatic cell hybrids with
different breakpoints in Xq28 were tested for V2 receptor activity. This
has resulted in a further 50% reduction of the X-chromosomal region to
be analyzed. Now about 3 million base pairs have to be screened for the
V2 receptor gene. Fragments of this region cloned in yeast artificial
chromosomes varying in length between 100,000 and 1,000,000 million
base pairs will now be transferred into a V2 receptor negative cell line
for complementation. The genetic localization of the NDI gene is up to
now entirely compatible with the physical mapping of the V2 receptor
gene. This strengthens the assumption that the NDI gene is identical
with the V2 receptor and lends further support to the NDI gene isolation
strategy outlined here.
Interference of Wegener's granulomatosis autoantibodies with the
regulation of neutrophil proteinase 3. B.A. van de Wiel, K.M. Dolman,
CE. Hack, A.E.G.Kr. von dem Borne, R. Goldschmeding, Central
Laboratory of the Netherlands Red Cross Blood Transfusion Service
and Laboratory for Experimental and Clinical Immunology, University
of Amsterdam, Amsterdam, The Netherlands. Classic anti-neutrophil
cytoplasmic autoantibodies (C-ANCA) against proteinase 3 (PR3) have
been implicated in the pathogenesis of Wegener's granulomatosis
(WG). We have studied the effect of C-ANCA on PR3 proteolytic
activity and inactivation of PR3 by a,-antitrypsin (a,AT), the major
inhibitor of this serine protease in plasma. IgG was purified from 8
C-ANCA positive sera (anti-PR3, determined by ELISA) from patients
with active WG, 7 sera containing perinuclear anti-neutrophil cytoplas-
mic autoantibodies (P-ANCA) with different specificities (5 anti-my-
eloperoxidase, 2 anti-elastase), and 5 ANCA negative sera. Proteolytic
activity of PR3 was assayed by cleavage of FITC-labeled elastin and the
synthetic substrate N-methoxysuccinyl-Ala-Ala-Pro-Val-pNA (Sigma,
M4765). All 8 C-ANCA IgG's inhibited proteolytic cleavage of elastin
with a median value of inhibition of 83.2% (range 68.1-100, P < 0.05)
compared to ANCA-neg IgG's. Cleavage of M4765 was inhibited by 7/8
C-ANCA IgG's, median 52.1% (0-97.6, P < 0.05) inhibition compared
to ANCA-neg IgG's. No inhibition of PR3 proteolytic activity was
observed by P-ANCA IgG's. To study the effect of C-ANCA on the
inactivation of PR3 by a,AT, we measured the formation of PR3-a,AT
complexes in the presence of C-ANCA IgG by RIA technique. All 8
C-ANCA IgG's inhibited the formation of PR3-a,AT complexes, me-
dian 96.1% (72.7-100, P < 0.05) inhibition compared to ANCA-neg
IgG's. No inhibition was observed by P-ANCA IgG's. If PR3-a,AT
complexes were measured in sera to which PR3 had been added, levels
of PR3-a,AT complexes formed in P-ANCA sera were comparable to
those formed in ANCA-neg sera. In 5/8 C-ANCA sera a reduction of
PR3-a,AT complexation occurred, median 54.4% (range 0-82.6, P <
0.05). Identical experiments were performed with neutrophil elastase
(NE). C-ANCA had no effect on NE proteolytic activity towards elastin
or on complexation of NE with a,AT. In conclusion, we found that
binding of C-ANCA to PR3 prevents inactivation of PR3 by a,AT and
causes significant decrease of proteolytic activity of PR3 towards large,
but not necessarily towards small substrates.
Effects of immunosuppressive drugs on the IL-Ia enhanced production
of TNFa by cultured human proximal tubular epithelial cells (PTEC).
BA. Yard, R. Pancham, J.A. Bruijn, M.E. Paape, L.A. van Es, M.R.
Daha, F.J. van der Woude, Department of Nephrology, State Univer-
sity Leiden, Leiden, The Netherlands. In previous reports we have
shown that cultured human PTEC produce TNFa. This production can
greatly be enhanced in response to IL-i a. The production of TNFa by
PTEC during rejection episodes in vivo suggests that TNFa might be of
pathogenetic importance after renal allotransplantation in humans. In
this study we examined the production of TNFa of 14 established PTEC
lines without or after IL-la stimulation. Since immunosuppressive
drugs were beneficial in renal transplantation, the effect of these drugs
on the IL-I a enhanced production of TNFa by cultured PTEC was also
studied. A wide variation in TNFa production was observed in the
different PTEC lines (0 to 390 pglml), all tested after 4 passages. In all
lines TNFr production was enhanced upon IL-I a stimulation, reaching
from 230 to 2424 pg/mI. No relation between basal production and
enhancement was found. Cyclosporin A (CsA) is able to inhibit IL-la
enhanced production in a dose dependent fashion with maximal inhibi-
tion of 90% at a concentration of 250 ng/ml. This effect is still present 8
hours after the onset of IL-Ia stimulation. Preincubation studies with
CsA revealed that inhibition could only be established with high
concentrations of CsA (I mg/mI) or after longer periods of exposure (48
hr). In addition to CsA, hydrocortisone and FK506 were also studied.
The effect of both FK506 and hydrocortisone on TNFa production was
less pronounced. Inhibitions of 30% with FK506 (100 ng/ml) and 50%
with hydrocortisone (10 mg/mI) were observed, respectively. Prein-
cubation did not result in inhibition of TNFa production. Viability tests
after drug treatment showed no abnormalities. These results show that
immunosuppressive drugs used in renal transplantation may be benefi-
cial by interfering with TNFa production by PTEC; in this regard CsA
seems to be the most efficient drug.
Modulation of glomerular macrophage number alters mesangial expan-
sion in rats after renal ablation. H. van Goor, M.L.C. van der Horst, V.
Fidler, J. Grond, Departments of Pathology and Medical Statistics,
University of Groningen, The Netherlands. Recent experimental data
provide evidence for participation of macrophages (mØ) in the devel-
opment of glomerular injury after 1 '/2 renal ablation (Nx) in rats (Lab
Invest 64:754, 1991). In this study we further examined the role of mØ
by modulating glomerular mØ number (G-mØ). The impact of G-mØ and
a number of other clinico-pathologic and structural changes on the
development of glomerular injury was estimated by multiple linear
regression analysis. Groups of 8 male rats underwent Nx and were
subjected to sublethal systemic X-irradiation (600 RAD, 5 mm) at 2 days
and 2 and 4 weeks after Nx with shielding of the kidney remnants
(NxXI). Groups of 8 Nx rats served as controls (NxC). Study intervals
were 5, 9, and 13 weeks after Nx. At 5 and 9 weeks white blood cell
counts (WBC) were significantly lower in NxXI rats. In NxXI rats
G-mØ (immunohistochemistry with ED1 MoAb on plastic sections) was
significantly decreased at week 5: 1.2 (0.2-3.9) (median and ranges) vs.
3.4 (2.0-5.4) in NxC (P < 0.02). Despite significantly lower WBC at
week 9, G-mØ in NxXI rats had increased significantly: 8.8 (5.1-11.8) vs.
4.5 (3.0-9.8) in NxC (P < 0.05). G-mØ was unchanged at week 13
(NxXI: 5.4 (3.5-16.5), NxC: 4.7 (2.8-6.6, NS). Glomerular structural
changes were graded semiquantatively to establish injury scores for
mesangial cellularity (MC) and mesangial matrix expansion (MME). At
week 5, MC was significantly reduced in NxXI rats: 60 (34-137); NxC,
124 (64-235, P < 0.05). MC was unaltered at weeks 9 and 13. MME was
significantly reduced in NxXI after 5 weeks: 46 (10-64) vs. 105 (26-184)
in NxC (P < 0.02). MME had increased numerically although not
significantly at weeks 9 and 13. The best fitting multiple linear regres-
sion model predicting MME (multiple r2 = 0.81) included G-mØ as a
major structural variable (P = 0.000) in addition to lipids (P = 0.009)
and hyalinosis (P = 0.022). In conclusion: 1) X-irradiation reduced
G-mØ at week 5 and elevated G-mØ at week 9 after Nx; and 2) G-mØ is
strongly associated with MME after renal ablation.
Screening of European Hantavirus nephropathy (HVN) with high
density particle agglutination (HDPA). J. Clement, J. LeDuc, T.
Tomiyama, H. W. Lee, Military Hospital, Brussels, Belgium; USAM-
RIID, Frederick, Virginia, USA; University of Tokyo Branch Hospital,
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Tokyo, Japan; and Institute of Viral Diseases, Seoul, Korea. Serolog-
ical diagnosis of HVN have been hampered so far by reduced availabil-
ity and/or poor standardization of laboratory techniques such as IFA,
ELISA and WB. HDPA was introduced recently as a quick (1 hour)
test, without technical complexity, and based on a passive agglutination
reaction using high-density composite particles of silica coated with
Hantaviral antigen (Korean strain Hantaan 84/105). In human serology,
one-way cross reaction of the Korean Hantaan strain with antibodies
formed against European strains (CO 18-20 and Puumala) has been
extensively demonstrated both with IFA and ELISA. The aim of the
study was to evaluate HDPA in established HVN-cases from Belgium,
the Netherlands and Germany, and in seropositives from a Belgian
epidemiological study for HVN. In a first set-up, HDPA was tested in
17 recent typical HVN cases serologically confirmed both with IFA and
ELISA (IgG + 1gM) against Hantaan 76-118, CG 18-20 and/or Puumala.
Moreover, 12 asymptomatic seropositive study subjects with high
IFA-titers (1/32) were tested, together with 15 seronegatives serving
as a control. In this total of 44 sera examined, a sensitivity of 78%, and
a specificity of 70% was found. In a second set-up with an ameliorated
HDPA-kit, a total of 24 clinical samples were examined, consisting of
the 16 previously screened HVN-cases and extended with convalescent
samples of 4 additional HVN cases, two Dutch late retrospective
samples and two acute Belgian and Dutch samples. All these sera were
first proved to contain antibodies of the European Puumala class by
positive results both in ELISA (1gM + IgG) and by plaque reduction
neutralization tests (PRNT) for Hantaan, Seoul and Puumala strains,
PRNT is considered the most specific test so far for distinguishing the
several Hantaviral subtypes. With HDPA, no false negatives were
found this time (titers 1/40 through 2560), resulting in a sensitivity of
100%. In conclusion: HDPA appears an easy and reliable laboratory
test to confirm in an almost "bed-side" manner the Hantaviral origin of
an acute renal failure in an infectious context.
Characterization of renal damage caused by Bismuth uverdosage. A.
Slikkerveer, V.J.H.M. SchroUen, F.A. de Wolff, J.A. Bruyn, Toxicol-
ogy Laboratory and Department of Pathology, University Hospital
Leiden, Leiden, The Netherlands, Bismuth (Bi) is a heavy metal with an
atomic number of 83, which has been applied in clinical medicine for
centuries. Recently, interest in Bi-containing drugs was revived by the
discovery of the bactericidal effects of colloidal Bi subcitrate (De-Nol®,
CBS)- on H. pylon in addition to the already known ulcer healing
capacities of this drug. In humans, intentional overdosage with large
amounts of CBS (80-100 tablets) has resulted in late-onset reversible
nephrotoxicity, necessitating temporary hemodialysis. In the literature,
no description is available of the nature and the localization of the renal
damage. This experiment was performed in an attempt to elucidate the
nephrotoxicity of Bi compounds. Six groups of female Wistar rats of
200 to 220 g were treated by gavage with CBS doses corresponding with
0, 500, 750, 1500, 3000, and 6000 mol Bi/kg day. Rats were sacrificed
after 48 hours. Creatinine and urea were measured in blood, and
protein, glucose and creatinine in urine. Bi concentrations were deter-
mined in blood, urine and kidney by electrothermal atomic absorption
spectrometry. At a Bi dose of 3000 mol/kg day (equivalent to
approximately 200 tablets of CBS in humans) elevated creatinine and
urea concentrations were found in blood and elevated amounts of
protein and glucose in urine. Microscopic examination revealed dose-
dependent changes in the tubular epithelium, starting with vacuolation
of the cytoplasm and ending in complete destruction of the tubuli. The
first microscopic changes could be found at a Bi dose of 1500 mol/
kg day. At the highest dose up to 75% of the tubuli were destroyed.
Evaluation by electron microscopy demonstrated deposits of small
electron-dense granules with an ultrastrsicture similar to that of Bi in the
cytoplasm of some of the proximal tubuli and mesangial cells. These
results indicate that Bi toxicity is directed primarily at the tubular
epithelial cells and is exerted in a dose-dependent fashion, possibly
through intra-cytoplasmic deposition of Bi compounds.
Vascular reactivity in cyclosporine (CS) nephrotoxicity: A morpholog-
ical and functional study. M. Verbeke, J. Van De Voorde, D. Kesteloot,
M. Waterloos, L. De Ridder, N. Lameire, Laboratory of Histology,
Laboratory of Normal and Pathological Physiology, Renal Division,
University of Ghent, Belgium. Male Sprague-Dawley rats (±300 g) were
orally given Cs (20 mg/kg/day) or the vehicle, olive oil (V), for 10 days.
Glomerular filtration rate and renal plasma flow were significantly
lowered to 68 12% and 71 13%, respectively, in the Cs vs. V rats.
Autoregulation of renal blood flow (RBF) was significantly impaired in
the Cs rats and not in the V rats. On isolated rat aortic rings,
precontracted with norepinephrine io M, the vasodilator responses to
the endothelium-dependent vasodilator aeetylcholine (Arch) and the
endothelium-independent vasodilator nitroglycerine (NG) were impor-
tantly impaired in preparations from Cs treated rats. The maximal
relaxation response decreased from 16 5% to 61 7% of the
preexisting tone for iO' M Arch and from 7 3% to 45 5% for l0—
M NO. Scanning and transmission electron microscopy of the aortic
endothelium showed no abnormalities in the Cs and V rats. In conclu-
sion, Cs impairs renal function, autoregulation of RBF and renal
vascular reactivity. Probably not only endothelial dysfunction is re-
sponsible for these lesions as, at least on rat aorta, the response to the
non-endothelium dependent vasodilator NG is also blunted.
Adriamycin (ADR) and puromycin aminonucleoside (PA) modulate
growth, cytoskeletal organization and protein synthesis by glomerular
epithelial cells (GEC) in culture. W. Coers, S. Huiteina, J. van den Born,
3. Grond, J.J. Weening, Department of Pathology, University of
Groningen, Department of Nephrology, University of Ni/megen, The
Netherlands. In rats, ADR and PA cause massive proteinuria associ-
ated with GEC injury which is characterized by vacuolization, loss of
foot processes, microvillous transformation and detachment from the
glornerular basement membrane. GEC injury induced by ADR is
irreversible, but is transient when caused by PA. To further explore the
pathogenetic mechanisms of these toxic changes of GEC, we studied
cell proliferation, cytoskeletal organization and biosynthetic activity of
GEC after exposure in vitro to ADR and PA. Rat GEC derived from a
cell line (passage 20-25) were cultured on vitrogen (5% CO2. 5%
Nuserum). Exposure for 24 hr to ADR at 1 and 2 g/m1 resulted in
severe morphological changes, such as retraction, cytoplasmic conden-
sation, rounding up and detachment from the substratum. By immuno-
fluorescence (IF) we observed a change in cytoplasmic distribution of
the cytoskeletal proteins (CP) vimentin, keratin, and /3-tubulin in these
ADR-exposed GEC. Using an ELISA, a concentration dependent
decrease (50% reduction at 2 g/ml ADR) was found in the production
of the CP and of the extracellular matrix proteins (ECM) laminin and
heparan sulfate proteoglycan per cell. These changes could be observed
in cells exposed to ADR during the process of adhesion and also after
cells were grown for 24 hrs and had reached confluency. Proliferation of
GEC as determined by cell counting and DNA synthesis was inhibited
by ADR in a concentration dependent manner (50% inhibition at 0.1
g/m1, 5% serum). Incubation of confluent GEC under the same
experimental conditions with 50 g/ml PA during 24 hr resulted in an
irregular morphology with changes in distribution and staining intensity
for vimentin and keratin, whereas no significant quantitative differences
were found in the CP and ECM proteins. PA did not affect the adhesion
of GEC or the early production of CP and ECM. However, at longer
incubation periods with PA (44 hr), a decrease in all the CP and ECM
proteins was observed (50% reduction at 50 g/ml PA), associated with
cell rounding and detachment. In all experiments with both agents, no
cytotoxicity as determined by LDH release could be observed. Prolif-
eration of GEC was also inhibited by PA in a concentration dependent
manner (50% inhibition at 50 g/ml, 5% serum). In summary, these
studies show that ADR and PA modulate in different ways the distri-
bution and production of CP and ECM proteins by GEC.
Decreased expression of glomerular heparan sulfate in diabetic
nephropathy? J.T. Tamsma, J, vd Born, J.A. Bruijn, K.J.M. Assrnann,
J.J. Weening, J.H.M. Berden, E. Schrama, H.H,P.J. Lemkes, F.J. vd
Woude, Universities of Leiden, Nijmegen and Amsterdam, The Neth-
erlands. With the use of immunohistochemical techniques we analyzed
the extracellular matrix of kidney biopsies of 20 patients with diabetic
nephropathy (DN). Of these patients (mean age 57 years) S showed
diffuse increase of mesangial matrix (ME) alone, and 10 showed a
nodular increase (N). Pretransplantation Bx of normal, non-albuminuric
kidneys (N = 8, mean age 57 years) were used as controls (C).
Monoclonal antibodies were produced against the HS-side chains of
GBM-HSPG (JM403) and against the core protein (Jm72). In addition a
polyclonal antiserum against the core protein of human GBM-HSPG
(goat 31) was used, Furthermore, Ab were used against Collagen I, III,
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IV, a3(IV), a4(IV), laminin (Lam), and fibronectin (Fn). Frozen tissue
sections were incubated, followed by FITC-conjugated second anti-
body and scored on a 0 to 3 + scale by 4 independent observers in a
blinded setting. Intensity and staining pattern (linearity) were analyzed.
Changes in Coil, Lam and Fn corresponded to alterations reported for
DN. Nevertheless, in the GBM of DN staining intensity (C:2-3+ vs.
DN:0-2+) and pattern (C:linear occasional fine granular, vs. DN:
granular, irregular, infrequently linear) of HSPG-GAG was altered.
This was demonstrated in Bx with mesangial expansion. In contrast, no
decrease in intensity or alteration of staining pattern was observed in
the GEM for the HSPG core protein. In the peripheral parts of diabetic
noduli an increase of core protein deposition was noticed. These results
indicate a selectively decreased HSPG-GAG staining in DN. This is
especially interesting since HSPG-GAG has been implicated to play a
key role in the charge barrier of the GBM, which may potentially be
disrupted in DN.
Albuminuria, cardiovascular disease, and endothelial dysfunction in
non-insulin-dependent diabetes mellitus (NIDDM). C.D.A. Stehouwer,
W.H.L. Hackeng, A.J.M. Donker, G.J.H. den Ottolander, Free Uni-
versity Hospital, Amsterdam, and Bergweg Municipal Hospital, Rot-
terdam, The Netherlands. An elevated urinary albumin excretion
(UAE) indicates risk of cardiovascular disease (CVD) in NIDDM. We
tested the hypothesis that increases in UAE are accompanied by both
CVD and endothelial dysfunction [as indicated by an increase in plasma
von Willebrand factor-antigen (VWF)]. NIDDM patients (N = 94)were
examined at baseline (BL) and follow-up (FU; median, 3 years). Risk
factors used in regression analysis were sex, age, body mass index,
HbAlc, cholesterol, HDL-chol, triglycerides, diabetes duration, FU-
duration, smoking, blood pressure, and use of antihypertensive drugs.
At BL, 66 patients had normal UAE (<15 g/min), which remained
normal in 33 (group 1) and increased in 33 [to 55 (17-523) j.Lg/min; group
21. In 28 patients, BL-UAE was abnormal [56 (18-1825) j.tg/min; group
3]. VWF did not change in group 1 [BL: 129 (87-194) and FU: 127
(86-214)1, increased in group 2 [from 121 (71-170) to 212 (126-345), P <
0.001] and in group 3 [from 157 (92-253; N = 28) to 203 (86-340; N =
23)]. CVD (no. free of disease) at BL and FU was 28 and 27 in group 1,
26 and 18 in group 2, and 20 and 15 (5 deaths) in group 3; P = 0.03. In
patients with normal BL-UAE, risk factors were only weakly related to
changes in UAE (r2 = 0.10) and VWF (r2 = 0.14). In contrast, BL-VWF
and change in VWF (corrected for age) were related to change in UAE
(r2 = 0.58). Development of elevated UAE, CVD, and endothelial
dysfunction may be parallel processes in NIDDM. Dysfunction of
vascular endothelium may be a pathophysiological link between albu-
minuria and atherosclerotic CVD in NIDDM. Measures of endothelial
dysfunction were related to increases in UAE, but 'classical' risk
factors were not.
Arterial distensibility (DC) and compliance (CC) in salt-resistant and
salt-sensitive borderline hypertensive patients (SRBHT vs. SSBHT). P.
DraaUer, M. Kool, L. van Bortel, J.P. van Hooff, K.M.L. Leunissen,
Academisch Ziekenhuis Maastricht, Afdeling Interne Geneeskunde,
Maastricht, The Netherlands, A reduced DC and CC has been found in
borderline hypertensive patients. We investigated whether there are
differences in DC or CC between SRBHT and SSBHT. Salt-sensitivity
status was assessed by evaluating the alterations in blood pressure (BP)
and renal blood flow when dietary salt intake was increased from 20 to
220 mmol sodium/day. In 9 SRBHT and 8 SSBHT (males), arterial
diameter (D,mm) and change in D during the heart cycle (dD) of the
elastic common carotid artery (CA), as well as of the muscular brachial
and femoral arteries (BA, FA), were studied non-invasively with an
ultrasound arterial wall movement detector system. Simultaneously,
arm BP and pulse pressure (dP) were measured using an automatic
device (Dinamap). DC (/kPa) and CC (mm2/kPa) were calculated from
D, dD and dP. DC is related to dD/dP and CC to DC D. Each
measurement was performed in supine position after 15 mm of rest; all
patients used 130 mmol sodium/day. No differences were found be-
tween SRBHT and SSBHT in age (36 8, 39 7 years), body surface
area (2.02 0.16, 2.0 0.23 m2), mean arterial pressure (Ill 11, 113
7mm Hg), heart rate (65 11,69 11 bpm) or cardiac index (2.9
1.0, 3.0 1.7 liter/mm m2, Echo-Doppler). The 3 investigated arteries
of both groups showed a reduced DC and CC as compared to normoten-
sive controls (Kool et al); however, DC and CC were significantly (P <
0.01, Wilcoxon) higher in SRBHT as compared to SSBHT. Data are
mean SD.
SRBHT: DC CC SSBHT: DC CC
CA 20.8 4.5 0.65 0.18 vs. 16.9 3.5 0.51 0.16
FA 15.0 5.3 0.87 0.36 vs. 12.4 3.9 0.66 0.21
BA 20.0 8.7 0.28 0.10 vs. 14.3 5.3 0.19 0.07
It has been suggested that the pressure response with dietary sodium
loading is due to a sodium-linked increase in intracellular calcium in the
vascular smooth muscle cell. The same mechanism might explain the
differences in elastic properties of the arterial wall between SRBHT and
SSBHT.
Effect of iron (Fe)-status on the accumulation/distribution of aluminum
(Al). P.C. D'Haese, E. Lemoniatou, L.V. Lamberts, J. Vanuytsel,
M.M. Couttenye, M.E. De Broe, Department of Nephrology/Hyperten-
sion, University of Antwerp, Belgium. In dialysis patients, Al may
accumulate and cause Al-related bone disease, dialysis encephalopathy
and microcytic anemia. Because Al exhibits some physicochemical
characteristics that are similar to those of Fe one may expect compet-
itive interactions between both elements. Using anion exchange high
pressure liquid chromatography in combination with Zeeman-atomic
absorption spectrometry we noted that: (i) the presence of Fe might
delay the in vitro binding of Al to transferrin; and (ii) Al does not
remove Fe from transferrin being >100% saturated with Fe. In a
Belgian multicenter (N = 17) study including 522 dialysis patients, we
found a greater prevalence (17.2%) of serum Al levels >50 pg/liter in
patients with Fe depletion [serum ferritin (Ferr) < 100 ng/ml] compared
to those with normal Fe-status (Ferr: 100 to 800 ng/ml; 6.9%; P =
0.0004) and those with Fe-overload (Ferr > 800 ng/ml; 2.8%; P =
0.0259). After Al administration (i.p.) to rats with chronic renal failure,
higher serum Al but lower urinary and tissue Al levels were found in the
Fe-depleted animals compared to those with Fe overload. We conclude
that Fe interacts with Al, and by affecting the accumulation/distribution
of the latter compound it may modulate the Al toxicity in dialysis
patients.
Relationship between hippuric acid excretion and residual renal func-
tion in chronic hemodialysis patients. R.W. van Olden, Y.C. Schrama,
MC. de Rooy-Roggekamp, A.C. Schoots, R.T. Krediet, L. Arisz,
Academic Medical Center and Diatel, Amsterdam, The Netherlands.
Hippuric acid (HA) is a metabolite mainly originating from substances
in the diet that contain quinic acid. This compound is converted to
benzoic acid by bacterial action in the gut, the benzoate is then
conjugated by the liver into hippurate, which is excreted in the urine.
HA is mostly secreted by the proximal tubular cells like other organic
acids. Recently, an increase of plasma HA concentrations (PHAC) was
found in 42 hemodialysis pts with a residual renal function below 5
mI/mm. In the present study the urinary HA excretion and PHAC were
investigated in 18 chronic hemodialysis pts with a mean endogeneous
creatinine clearance (ECC) of 1.8 mI/mm (range 0.3-5.5) and a residual
urine production (RUP) of 650 mi/day (range 110-2150). HA was
measured in urine and plasma using an HPLC method. The median
urine HA concentration (UHAC) was 2490 mol/liter (range 15-17205)
and the median PHAC was 247 mol/liter (range 15-599). A positive
correlation was present between UHAC and PHAC (r:0.70, P < 0.001).
A negative correlation was found between ECC and UHAC (r: —0.67, P
<0.005) and also between ECC and PHAC (r:—0.73, P < 0.001). The
correlation between RUP and UHAC (r: —0.82), respectively PHAC
(r:—0.71) was similar. UHAC in pts with ECC < I mI/mm and RUP <
400 mI/day was higher (median 8135 mol/liter, range 2835-17205, N =
7) than in pts with ECC between 1 and 5.5 mI/mm and RUP > 400
mi/day (median 875 mol/liter, range 15-4265, N = 11, P < 0.01).
Clearance of HA (median 2.9 mI/mm, range 0.05-34.3) exceeded the
ECC (median 1.3 mI/mm, range 0.3-5.5) FCC in 14 pts. No correlation
was found between HA clearance and ECC (r:0.23). The different
tubular secretory pathways between hippurate (anion) and creatinine
(cation) could explain these results. No relation was found between
underlying renal disease and UHAC or PHAC. We conclude that
substantial tubular secretion is present in hemodialysis pts with residual
renal function. This secretion is involved in the metabolism of HA.
1434 Abstracts
Role of venous compliance (VC) in hemodynamics during ultrafiltration
(UF). J.P. Kooman, U. Gladziwa, C. BOcker, L.M.A.B. van Bone!,
J.P, van Hooff, K.M.L. Leunissen, University Hospital, Maastricht,
The Netherlands and Dialysis Clinic, Aachen, Germany. The venous
system could play a role in the occurrence of hypotension during
hemodialysis by a reduction in VC and by inadequate venoconstriction
during plasma volume depletion, A reduction in VC could: I) impair
plasma volume preservation (PVP) by disturbing the capillary Starling
equilibrium; and 2) induce a steep fall in central venous pressure (CVP)
during minor plasma volume loss. We have shown that VC was
significantly reduced in hypertensive dialysis patients compared to
normotensive dialysis patients and controls. Furthermore, venocon-
striction during an efferent sympathetic stimulus was normal in dialysis
patients. In this study, the relation between VC, PVP and the decline in
CVP was assessed in 10 hemodialysis patients (age 44-73 years) during
UF. Patients were ultraffitrated until optimal dry weight, assessed by
echography of the inferior caval vein, at a UF rate of 1-1.5 liter/hr. VC
was measured by strain-gauge plethysmography with direct iv. pres-
sure measurements. CVP was assessed directly via a subclavian cath-
eter and PVP using the serial hematocrit method. Mean arterial pres-
sure (MAP) and heart rate (HR) remained unaltered: [(MAP: 92 —+ 90
mm Hg; P = NS) (HR: 88 — 90b/mm; P = NS)), while plasma volume
(—12.1 3.8%; P < 0.01) and CVP (9.0 — 5.4 mm Hg; P < 0.01)
declined. YC correlated significantly with PVP (r = 0.66; P < 0.02) and
with the fall in CVP (corrected for UF volume) (r =
—0.67; P < 0.02).
In conclusion, a reduction in VC impairs plasma volume preservation
during UF and leads to a steeper decline in CVP with a similar UF
volume, Blood pressure does not fall during UF, however, probably
because of adequate compensatory vasoconstriction.
Effect of high volume hemofiltration on hemodynamics of endotoxin
shock in pigs. Preliminary results. E.F.H. van Bommel, A.F. Grooten-
dorst, B. van der Hoven, L.A.M.G. van Leengoed, Department of
Nephrology and Intensive Care, St. Clara Hospital, Rotterdam and
Centraal Diergeneeskundig Inst ituut, Lelystad, The Netherlands. Con-
tinuous arteriovenous hemofiltration (CAVH) is an accepted method in
the treatment of acute renal failure and fluid overload in intensive care
patients. An additional beneficial effect in patients with sepsis or
multiple organ system failure has been attributed to the removal of
vasoactive mediators. Controlled clinical data failed to show a benefi-
cial effect of CAVH in these patients. In animal studies, low volume
hemofiltration (HF) has been shown to remove vasoactive mediators,
but hemodynamic effects were only marginal. If HF improves hemo-
dynamics by the removal of vasoactive mediators, its effect will depend
on the amount of ultrafiltrate. Therefore, we conducted a study to
assess the influence of continuous high volume HF on hemodynamics of
endotoxin induced shock in pigs. Twelve anesthetized and ventilated
pigs were studied for 240 minutes (intraarterial cannula, Swan-Ganz
catheter), after i.v. administration of 0.5 mg/kg body wt endotoxin over
30 minutes. After endotoxin infusion, the pigs were randomly assigned
as controls (Group 1; N = 6), or to receive zero balance high-volume
veno-venous hemofiltration (CVVH) (flow rate 300 mI/mm.; ultrafiltrate
removal 6 liter/hr; Group 2; N = 6). At the end of the experiment,
cardiac output and mean arterial pressure had decreased less in group 2
than in group 1(0.35 0.24 liter/mm vs. 1.53 0.59 liter/mm; mean
SEM; P <0.01; 24 7.8mm Hg vs. 60 3.4mm Hg; P <0.001). At 240
mm, the decline in left ventricular stroke work was less in group 2 than
in group 1 (14 2.0 g vs. 61 6.8 g; P < 0.01), while right ventricular
stroke work had increased further in group 2 than in group 1 (16 2.1
g vs. 3 0.8 g; P <0.01). Other hemodynamic parameters did not differ
significantly. In conclusion, in contrast to previous studies, hemofiltra-
tion markedly improved hemodynamics in this porcine endotoxin shock
model, probably by the high(er) ultrafiltrate volume. Present data
suggest that CVVH may be the method of choice in septic patients with
acute renal failure.
Oscillations in intracellular [Ca2J ([Ca2"]1) induced by Nat-free
solution in primary cultures from rabbit collecting duct system. R.J.M.
Bindels, H.P.G, Koster, C.H. van Os, Department of Physiology,
University of NUmegen, Nzjmegen, The Netherlands. In previous
studies, the presence of a Na/Ca2 exchange system in the basolateral
membrane of cortical collecting duct system was demonstrated. In the
present investigation the role of Na"VCa24 exchange in maintaining low
[Ca2] in these cells was studied. Cells from the cortical collecting duct
system of the rabbit kidney were isolated by immunodisection with Mab
R2G9 and subsequently cultured on glass coverslips. [Ca2i was
measured in single cells using digitized video imaging of fura-2 fluores-
cence ratios. Isosmotic substitution of extracellular Na for N-methyl-
glucamine resulted in oscillations of [Ca2]1. These oscillations ranged
between 150 to 600 m and occurred at a frequency of I spike of 30 sec
duration per 2 mm, Oscillations were only observed in response to
[Na"]0 < 10 mt and lasted until the reintroduction of Na" (up to 40
mm). Ca2 oscillations were independent of extracellular [Ca2'i, indic-
ative for an intracellular Ca" store as the source for Ca2" spikes.
Addition of protein kinase C activator, the phorbol ester TPA (108 M),
interrupted Ca2" oscillations instantaneously, and the effect could be
reversed partially by protein kinase inhibitor staurosporine (l0' M).
Prolonged exposure (up to 96 hr) to TPA down regulated protein kinase
C activity. After this treatment, the cultured cells could still be induced
to oscillate by removal of extracellular Na", demonstrating that protein
kinase C is not essential for maintenance of the [Ca2], oscillations.
Thapsigargin, a specific inhibitor of microsomal Ca2"'-ATPase activity,
induced intracellular Ca" release, after which action Ca2"' oscillations
could no longer be provoked. In conclusion, removal of extracellular
Na" induced oscillatory release of Ca"' from intracellular stores where
Na/Ca2" exchange does not play a role.
Indomethacin does not impair excretion of acute potassium load. M.
van Buren, H.A. Koomans, Department of Nephrology and Hyperten-
sion, University Hospital Utrecht, Utrecht, The Netherlands. It is
generally accepted that NSAID's (such as indomethacin) affect renal
sodium handling. Although indomethacin is known to increase plasma
potassium, it is not clear whether indomethacin also affects renal K
handling. Indomethacin may impair renal K excretion by two mecha-
nisms: by inducing hyporeninemic hypoaldosteronism, or by stimulat-
ing sodium reabsorption in the medullary thick ascending limb of the
loop of FIenle (mTALH). The latter decreases distal Na delivery, which
could inhibit distal K secretion. Since acute elevation of distal Na
delivery demonstrated by an increase in urinary Na excretion, may be
a major factor to increase K excretion after a K load, indomethacin
could also impair the elimination of a K load. In the present study we
investigated whether semi-acute administration of indomethacin affects
renal K excretion, and impairs the elimination of an acute oral K-load,
Clearance studies were carried out twice in 6 healthy volunteers, who
were kept on a 40 mmol Na/l00 mmol K diet. The clearance study on
day 5 served as control. Indomethacin was taken orally 3 times on day
7, and once on day 8, 3 hours prior to the second clearance study.
During both clearance studies an acute oral KCI load (I mmol/kg body
wt) was taken after one hour baseline collection. The table gives data (±
sEM) before (baseline), and in the 2nd hour after (test) the K load,
Control Indomethacin
Baseline Test Baseline Test
Plasma K 3.78 0.08 4.87 0.08k 3.93 0.08 5.05 o.o6
rnmol/liten
UKV pmol/ 63.1 11.4 270.2 3l.Sa 75,8 9.6 301.7 20.?
mm
UN,.V p,mol/ 53.5 10.4 227.7 41.3a 19.9 61b 123.7 251a.b
mm
Aldosterone 479 48 817 62 383 41 692 7?
pmol/liter
Urine flow 10.5 0.8 12.6 l,2 6.5 08b 10.0 0,4a,b
ml/min
P < 0.01, compared to baseline; "P < 0.05, compared to corres-
ponding value on control day.
These results show that indomethacin does not impair renal K excre-
tion, nor the renal excretion of an acute K load. How this is accom-
plished, despite clearly reduced sodium and volume excretion, is
unclear. Perhaps a delicate rise in plasma K, not significantly demon-
strated in the present study, plays a role. It is also possible that any
anti-kaliuretic effect, which indomethacin might have by increasing Na
reabsorption in the loop, is out-balanced by simultaneous promotion of
'Na/K exchange" in the distal nephron.
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C1Q, a subunit of the first component of complement, enhances the
binding of polymeric tgG to rat renal mesangial cells. M.E.A. van den
Dobbelsteen, N. KIar, L.A. van Es, F.J. van der Woude, M.R. Daha,
Department ofNephrology, University Hospital Leiden, Leiden, The
Netherlands. Hypercellularity and accumulation of extracellular matrix
within the glomerulus are hallmarks of glomerular disease. The mesan-
gium plays an important role in processes of inflammation in the kidney.
We have shown previously that IgG can bind to mesangial cells (MC)
via Fc-gamma receptors. Since complement is an important mediator in
processes of inflammation, we investigated whether CIQ influences the
binding of polymeric lgG to rat MC. Rat lgG was labeled with 1251 and
subsequently heat aggregated to obtain polymeric IgG (AIgG). Incuba-
tion of the MC with '251-AIgG resulted in a dose dependent and
saturable binding to the MC. Binding of '251-AIgG to MC was reversible
in the presence of excess unlabeled AIgG. Rat MC incubated with
'251-CIQ exhibited a dose dependent binding of '251..CIQ. To investigate
whether C1Q influenced the binding of '25I-AIG to MC, these cells
were incubated with a constant amount of 12 I-AIgG together with
increasing concentrations of C1Q. The binding of '251-AIgG to MC was
enhanced by CIQ in a dose dependent fashion. Heat inactivated CIQ
was not able to enhance the binding of '251-AIgG to MC. Additional
studies are in progress to determine the mechanism of C lQ mediated
enhancement of '251-AIgG binding to MC. In conclusion, the comple-
ment component CIQ is able to increase the binding of polymeric IgG
to mesangial cells, and thereby increase the potential for inflammation.
Reaction of the venous and arterial system to a decline in plasma
volume; comparison between ultrafiltration (UF) and hemodialysis (HD).
J.P. Kooman, J.P. van Hooff, K.M.L. Leunissen, University Hospital,
Maastricht, The Netherlands. Insufficient constriction of the venous
and arterial system during plasma volume depletion could play a
causative role in the occurrence of hypotensive periods during HD. In
this study, the change in venous tone (VT) of the forearm veins and the
increase in forearm vascular resistance (FVR) was assessed during
UF-only and during UF combined with HD (UF + HD). Twelve HD
patients were studied (age 28-65 years). VT and FVR were assessed
using strain-gauge plethysmography with direct i.v. pressure measure-
ments (cuff pressure 40 mm Hg). In 6 patients, measurements were
started with UF-only and in 6 patients with UF + HD (buffer:
bicarbonate; membrane: hemophane). UF-rate was equal during UF-
only and UF + HD (1 liter/hr). The fall in plasma volume was equal
during UF-only and UF + HD (—7.3 2.8% and —6.0 5.4%,
respectively). Mean arterial pressure did not change significantly during
UF-only(+8.0 12.6mm Hg; P = 0.10) or UF + HD(+0.27 8.8mm
Hg; P = 0.5). In all patients, VT increased during UF-only (+28.7
19.5%; P <0.005), but remained unaltered during UF + HD (—11.8
8.2%; P = 0.4). FVR increased during UF-only (+ 140.3 94.4%; P <
0.005), and also, but to a far lesser degree, during UF + HD (+22.6
39.4%; P = 0.06). Concluding, during UF-only, the reaction of venous
and arterial system during a decline in plasma volume is adequate.
However, during UF + HD, venous and arterial constriction is insuf-
ficient, which could play an important role in the occurrence of
hypotension during HD.
Altered cytokine expression and interstitial infiltration in the rat kidney
during damage and repair after aminoglycoside administration. E.J.
Nouwen, W. Verstrepen, Y. Xiaosheng, N. Buyssens, M.E. De Broe,
Department of Nephrology, University of Antwerp, Antwerp, Belgium.
Several aspects of damage and repair in the kidney after 2 days of
gentamicin administration (400 mg/kg/day s.c.) were studied throughout
time in a rat in vivo model. They included: tissue and cellular morphol-
ogy, cellular proliferation, extracellular matrix deposition, interstitial
infiltration (OXI, 0X8, 0X19, OX4l, 0X42, W3/25 positivity), and
cytokine expression (EGF, IGF-I, IGF-1E, bFGF, TGF-alpha, TGF-
beta). Morphological signs of damage were confined to Sl-S2 segments
of the proximal tubule and consisted in severe tubular necrosis, without
tubulorrhexis. Six days after treatment, denuded basement membranes
became repopulated by flattened undifferentiated cells. Tubulointersti-
tial infiltrates were apparent already at day 0 and the contribution of
different subpopulations of leucocytes changed during damage and
recovery. EGF expression in distal tubules, as demonstrated by immu-
nohistochemistry and Northern hybridization, strongly decreased dur-
ing the initial period of damage, to become only partially restored at day
10, when proximal tubular integrity was fully reestablished and distal
tubules were hypertrophic. It is concluded that the high proliferative
activity of proximal tubular cells after severe tubular injury is not
triggered by an increased expression of EGF, despite its well docu-
mented mitogenic activity.
Wegener's granulomatosis and persistent nasal carriage of Staphylococ-
cus aureus. C.A. Stegeman, J.W. Cohen Tervaert, W.J. Manson,
C.G.M. Kallenberg, Department of Nephrology, Clinical Immunology
and Medical Microbiology, University Hospital Groningen, The Neth-
erlands. Virtually every patient with active Wegener's granulomatosis(WG) and nasal and/or sinus involvement develops secondary infection
of these tissues. Staphylococcus aureus is the organism most frequently
encountered. We have evaluated the occurrence of nasal carriage of
Staphylococcus aureus in this group of patients and related its occur-
rence with the course of the disease. All patients with biopsy proven
WG visiting our outpatient clinic underwent swab culture of the anterior
nares every 4 to 6 weeks between January 1988 and July 1991. Excluded
from analysis were patients receiving long-term (>6 weeks) antibiotic
therapy. Also excluded were patients with a follow-up of less than I
year. Fifty-seven patients were included. Staphylococcus aureus was
cultured from 40 (70%) patients. In 34 (60%) nasal carriage was
considered chronic (75% of the cultures positive). Insulin-dependent
diabetes mellitus and hemodialysis, recognized risk factors for nasal
carriage of Staphylococcus aureus, were present in only I and 3
patients, respectively. During the 3½ year period 21 of 34 chronic
carriers showed relapses of WG compared to only 2 out of the 23 who
were not considered chronic carriers (P < 0.001 chi square). The groups
with and without relapses did not differ with respect to upper airway
infections (12 of 23 vs. 23 of 34), urinary tract infections (3 of 23 vs. 2
of 34) or the absence of infections (8 of 23 vs. 9 of 34) during the study
period. Also, the groups did not differ in known duration of WG and the
number of previous relapses. In the subgroup of patients who were
newly diagnosed as having WG (N = 24) during the study period
showed, IS were chronic carriers of whom 10 showed a relapse whereas
only one of the 9 non-carriers relapsed (P = 0.023 Fisher exact test)
during a comparable period of follow-up [median 28 (13-42) vs. 34
(12-42) months]. We conclude that chronic nasal carriage of Staphylo-
coccus aureus in patients with WG identifies a subgroup more prone to
relapses of the disease.
Urinary angiotensin (Ang) excretion during intravenous (i.v.) infusion
of Ang I and Ang II. P.F. Vos, P. Boer, H.A. Koomans, University
Hospital Utrecht, Department of Nephrology and Hypertension,
Utrecht, The Netherlands. To investigate the origin of urinary Ang, iv.
infusions of Ang I and II were administered to 7 healthy volunteers on
separate occasions in random order. To suppress endogenous Ang
production, the subjects ingested a 400 mmol Na diet and 20 mg
enalapril during 4 days preceding the study. After a 60 mm control
period, Ang I was infused at rates of 4, 8, 16 and 32 pmol/kg/min, during
30 mm periods. Ang II was infused at rates of 1, 4 and 8 pmollkg/min.
Plasma (P) and urinary (UV) Ang I and II were extracted by reversed
phase chromatography and measured by radioimmunoassay, using
highly specific antibodies with negligible cross reactions with Ang
metabolites (<0.01%). The results (mean SD) are shown in the table
below [P-Ang, pmol/liter; filtered load (FL-Ang), pmollmin; UV-Ang,
fmol/min]:
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Changes in urinary Ang excretion and plasma levels are not related.
Since the filtered load of Ang increases with increasing plasma concen-
trations, it seems unlikely that urinary Ang originates from glomerular
filtration. Probably the source is the kidney. Whether it reflects renal
Ang production should be investigated.
Abnormal rheology and enhanced thrombotic response to injured vessel
wall In the nephrotic syndrome (NS). J.J. Zwaginga, A.J. Rabelink, G.
Streekstra, J.J. Sixma, HA. Koomans, University Hospital Utrecht,
Utrecht, The Netherlands. Accelerated atherosclerosis, thrombosis and
progression of glomeruloscierosis in NS depend on blood rheology and
the thrombotic interaction of flowing blood with injured vasculature.
Therefore, we compared the main factors affecting blood rheology of 6
patients with nephrotic syndrome with those of 20 control donors.
Besides plasma (VP) and whole blood viscosity (VB), red cell defor-
mation (DI) was measured at high shear by laser diffraction in buffer and
autologous plasma. Secondly, with a special perfusion chamber, we
measured platelet coverage (Adh.Plt in %) on a collagen surface. In
perfusions over tissue factor-rich endothelial matrix, we monitored
thrombin dependent fibrinopeptide-A generation (FPA ng/ml) as mea-
sure for fibrinogen activation and fibrin deposition. Aggregate formation
(Aggr) at both surfaces was given as % of total platelet coverage [±sD,
t-tests between patient (N = 6) perfusions and perfusions with control(N = 4) blood].
Patients Controls P
VP/VB 1.5 0.1/5.9 0.3 1.4 0.1/5.3 0.1 <0.051<0.01
[mPas]
DI buffer 0.48 0.05 0.50 0.05 NS
DI plasma 0.15 0.04 0.32 0.03 <0.01
Adh/Aggr 26 4/50 3 27 4/43 3 NS/<0.05
collagen
Adh/fibrin 21 8/58 19 36 3/26 4 <0.011<0.01
matrix
Aggregates 49 8 58 2 <0.05
matrix
FPA in 414 165 166 31 <0.01
perfusate
In buffer, Dl's of patient red cells were normal; Dl's of patient cells in
their own plasma were, however, markedly reduced. Perfusions over
collagen resulted in increased platelet aggregate formation. On matrix
platelet adhesion was inhibited by excessive fibrin deposition. With
normal antithrombin III levels, increased FPA generation correlated
best with the high concentrations of fibrinogen in patient blood (r =
0.83, P < 0.006). In summary, increased plasma and whole blood
viscosity, less deformable red cells, and an enhanced thrombotic
response of nephrotic blood to injured vessel wall are present in NS and
likely contribute to reduction of blood flow, increased (glomerulo)
capillary pressure and progressive glomerulosclerosis. Increased fibrin-
ogen levels may be a major factor in these processes.
Difference in renal versus systemic sensitivity between the ACE-
inhibitors enalapril and lisinopril in man. A.J. Apperloo, D. de Zeeuw,
P.E. de Jong, Department of Medicine, Division of Nephrology, State
University Hospital Groningen, Groningen, The Netherlands. ACE
inhibitors have been found to induce changes in systemic as well as
renal hemodynamics. However, whether there are quantitative differ-
ences between the various ACE inhibitors with respect to their influ-
ence on renal versus systemic hemodynamics in humans is unknown.
ACE inhibitors with a high renal specificity might be preferred in
chronic renal failure or proteinuria. We performed a blinded cross-over
study in 6 hypertensive patients with normal renal function, investiga-
ting the effects of different doses of the ACE inhibitors, enalapril (ENA)
and lisinopril (LIS), and of angiotensin-Il (Ang II) infusion on blood
pressure (BP) and renal hemodynamic function. All patients adhered to
a sodium restricted diet (50 mmollday) and all medication was with-
drawn for at least 6 weeks. The study involved six 4-week periods: (1)
placebo, (2) ENA or LIS 5 mg, (3) ENA or LIS 20 mg, (4) placebo, (5)
LIS or ENA 5 mg, (6) LIS or ENA 20 mg. At the end of each period a
study day protocol was performed to determine GFR, ERPF, FF and
BP before and during the infusion of Ang II in a 5% and 10% dose of the
Ang LI pressor dose. The fall in BP upon ACE inhibitor treatment was
dose dependent and not significantly different on either drug with a
mean decline of —15.0 5.7% and —19.7 7.0% on Sand 20mg LIS,
and —9.3 4.3% and —14.6 6.7% on 5 and 20mg ENA, respectively.
However, despite a similar BP reduction on the higher drug dose, FF
decreased more on ENA than on LIS (—16.4 7.0% vs. —9.0 4.9%,
P < 0.05). This finding was verified by counteracting the ACE inhibi-
tion-induced effect on the kidney by Ang II infusion. During Ang II
infusion, with a similar rise in systemic BP, the change in FF was more
pronounced during ENA then during LIS (5 mg: 19.7 6.9% vs. 11.0
5.6%, P <0.05,20mg: 18.4 6.6% vs. 13,1 6.0%, NS). We conclude
that, in a situation of comparable systemic BP reduction or elevation,
ENA has greater effects on renal hemodynamics than US.
Adenosine receptor-mediated vasodilation in the human hypertensive
kidney. P.W. de Leeuw, P. Smits, P.N. van Es, C.T. Postma, Th.
Thien, Departments of Medicine, Zuiderziekenhuis, Rotterdam and
University Hospital Njmegen, Nmegen, The Netherlands. As aden-
osine may play an important role in the regulation of renal blood flow
and renin secretion, we investigated the vasoactive effects of this agent
in the human kidney just prior to a diagnostic angiographic procedure.
In 16 hypertensive patients adenosine was infused into the renal artery
(1, 3 and 10 jg/kg mm, 10 mm per dose) with concomitant intrarenal
infusion of either placebo (N = 8)or the adenosine receptor antagonist
caffeine (30 tg/kg mm, N = 8). Before, during and after the infusions
renal blood flow (Xenon washout), blood pressure, heart rate and
arterial and renal venous levels of renin and noradrenaline were
measured. Blood pressure and heart rate did not change during any of
the studies. When adenosine was infused along with placebo renal
blood flow (RBF) increased from 279 34 to 453 72 ml/min 100 g.
Caffeine alone had no effect on RBF, but in the presence of caffeine
adenosine increased RBF only from 256 40 to 342 49 ml/min 100
g (placebo versus caffeine: P < 0.01). In the placebo group the lowest
adenosine dose induced a parallel increase in net noradrenaline and
renin release. At higher infusion rates dose-related decrements were
found with a rebound increase in both after infusions had been stopped.
In the caffeine group these humoral changes were less pronounced. The
present data suggest the existence of functional adenosine receptors in
the human kidney mediating renal vasodilation and, at higher concen-
trations of agonist, also inhibition of renin release.
Effect of transcaplilary ultrafiltration on the time course of protein
clearances during CAPD. A.L.T. Imholz, G.C.M. Koomen, D.G. Stru-
Jk, L. Arisz, R. T. Krediet, Renal Unit, Academic Medical Center,
Amsterdam, The Netherlands. To study the influence of an increase in
transcapillary ultrafiltration (TCUF) on the time course of peritoneal
protein (P) clearances (C) during CAPD, we investigated 10 stable pts
twice within 1 week, using dialysate with glucose (G) 1.36% on the 1st
and with G 3.86% on the second day. Intraperitoneal volume (IPV) was
measured using dextran 70 administered in the testbag. Ten mm after
installation, the first dialysate sample was taken to determine initial
IPV. Samples were also taken at 20, 30, 60, 120, 180 and 240 mm. IPV
and P were measured in all samples. This made it possible to calculate
C of /32-microglobulin (j32m), albumin (A), IgG and a2-macroglobulin
(is2m) for the total 4-hr dwell period and for every single 1-hr period.
During the total 4 hr period only C of /32m was higher during G 3.86%
compared to G 1.36%: 1336 vs. 1172 d/min (P < 0.05). No significant
differences were found between G 3.86% and G 1.36% in the 1 hr C.
Successive 1 hr C of all P tended to decline with time. C from 0 to 1 hr
were higher compared to C 1 to 4 hr for all P and for both G
concentrations (P range: <0.05 to <0.001), except for a2m in 3.86%.
Furthermore, only C /32m 1 to 4 hr was higher when using G 3.86%: 1237
vs. 1029 d/min (P < 0.05). The increase in C of/32m Ito 4 hr correlated
with the increase in TCUF 1 to 4 hr, calculated as area under the curve
G 3.86% minus G 1.36% (r = 0.69). For both 0 1.36% and G 3.86% the
restriction coefficient (RC) calculated as the power of the relationship
between C and free diffusion coefficient tended to be lower during 0 to
1 hr compared to Ito 4 hr (2.23 vs. 2.33: 0.05 <P <0.1). Mass transfer
area coefficients (MTC; 0 to 1 hr vs. I to 4 hr) were higher for urea (P
<0.0001), creatinine (P < 0.05) and uric acid (P < 0.05). As MTC of
these solutes are mainly dependent on effective peritoneal surface area,
while RC represents intrinsic permeability, the initial higher C can be
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explained by an increase in surface area, possibly caused by the initial
vasodilatation of dialysate on peritoneal blood vessels and a slight
increase in intrinsic permeability. Convection induced by osmosis is
important in the transport of /32m, but not in that of larger proteins such
as A, IgG and a2m.
Long-term outcome of renal function after unilateral nephrectomy in
childhood. P. Baudoin, A.P. Pro voost, J.C. Molenaar, Erasmus Uni-
versity, Rotterdam, The Netherlands. After unilateral nephrectomy
(uNx) in childhood the remaining kidney has to function during an
almost complete lifetime. Rat studies indicate that renal function
eventually declines after uNx, but it may take 50% of the lifetime before
changes in GFR occur. Human studies usually report a shorter fol-
low-up (f-u). Surgical notebooks, dating back over 50 years, enabled us
to trace 224 cases of uNx before 16 years of age, and with current age
over 18 years. The longest f-u was 52 years. In 162 cases no damage was
reported of the remaining kidney at the time of uNx. In total, 18 patients
were deceased and 23 refused or were unable to participate, leaving 121
cases for investigation. A complete set of reliable data on inulin and
PAH clearance (GFR and ERPF; ml/min 1.73 m2), blood pressure
(SBP, DBP and MBP; mm Hg), and albumin and protein excretion
(UIbV and UprotV; mg/day 1.73 m2) was obtained in 111 cases. Six
cases with a history of antihypertensive therapy were excluded, leaving
105 cases for statistical analysis. Multivariate linear regression analysis
of all cases showed that current age was the most significant factor
determining the variations in the above-mentioned parameters. In all
instances the interval post-uNx showed colinearity with current age.
No significant correlations were found with gender and age at uNx. The
GFR (mean sD) of the total group was 86 17, that is, about 70% of
the normal two-kidney value. Under 30 years of age (N = 60, mean 23
years, f-u 17 years) mean GFR was stable (90 14). Over 30 years of
age (N = 46, mean 42 years, f-u 37 years), separate regression analyses
were performed for both sexes. In males (N = 22), significant correla-
tions were found between age and GFR, ERPF, SBP, DBP, MBP, and
UalbV. They indicated that per year there was a fall in GFR (—1.5) and
ERPF (—8.9), and a rise in SBP (+2.1), DBP (+ 1.6), MBP (+ 1.9) and
UlbV (+34). In females no significant correlations with current age
were found. In conclusion, good renal function can be maintained for up
to 50 years after uNx in childhood. However, in males over 30 years of
age the decline in renal function and the increase in blood pressure and
UalbV appears to be at a faster rate than reported for males of similar
age with two kidneys.
Urinary protein excretion in normal individuals: Diurnal changes,
influence of orthostasis and relationship to the renin-angiotensin system.
B.A.C. van Acker, M.K.J. Stroomer, M.A.H.E. Gosselink, G.C.M.
Koomen, M.G. Koopman, L. Arisz, Renal Unit, Academic Medical
Center, Amsterdam, The Netherlands. Urinary albumin excretion rate
(UERlb) is known to increase in normal individuals during daytime. In
the present study we analyzed to what extent this is due to spontaneous
diurnal variation, whether orthostasis has an additional effect and to
what extent the renin-angiotensin system is involved. UERIb was
determined in 15 healthy subjects during two experiments: night (2300
to 0700) supine + day (0700 to 1300) upright and night + day supine.
Night UERaIb was 0.22 0.02 mg/hr (mean 5EM). Maximal day
UERaIb was on average 151% of night UERb in supine position vs.
299% in upright position. For UER,m these values were 231% and
143% (N = 9). UERaIb increased in the upright position compared to
supine (P < 0.01), whereas UERI32m did not. No time-relationship was
present between maximal UERaIb and maximal UERm. In an addi-
tional study UERaIb, UERpm and PRA were measured in 6 subjects on
a low Na diet and in 7 on a normal Na diet. Na restriction had no
effect on UERaIb and Night PRA was 3.92 0.85 jsgA1/liter/hr
in the low Na group vs. 1.34 0.38 gA1/liter/hr in the normal Na
group (P < 0.05). Maximal day PRA in upright position was 287% of
night PRA in the low Na group and 231% in the normal Na group.
For UERaIb these percentages were 307 and 287. A positive correlation
was found between UERaIb and PRA during recumbency (r = 0.64, P <
0.05), but not in the upright position (r = 0.27). We conclude that
normal individuals in supine position have a higher UERaIb and UERpm
during daytime than during the night, indicating a spontaneous diurnal
rhythm. Orthostasis has an additional effect on UERaIb, whereas for
UER0,m an additional effect is absent. No relationship is present
between the increase in PRA and UERaIb during orthostasis. This does
not support the concept that the rise in UERaIb is due to an increase in
glomerular permeability.
Plasma prorenin is a marker of microvascular disease in insulin.
dependent diabetes mellitus. P.J. Blankenst,jn, C. Streefland, F.H.M.
Derkx, G. Bruining, R.F.A. Weber, M.A.D.H. Schalekamp, Depart-
ments of Internal Medicine I and III and Pediatrics, University Hospi-
tal Dkzigt, Rotterdam, The Netherlands. Plasma prorenin, but not
renin, is often high in patients with diabetes mellitus (DM) complicated
by microvascular disease (that is, albuminuria FUalbi > 30 mg/24 hr
and/or retinopathy). To evaluate whether prorenin, like Ualb, can be
used as a marker of microvascular disease, we studied 72 patients with
insulin-dependent DM, mean (range) age 36 (18-64) years, duration of
DM 17 (2-42), with normal serum creatinine, and with no medication
other than insulin. UaIb (RIA, 24 hr urine) and prorenin (RIA in plasma)
were measured 3 times at 4 week intervals. GFR and ERPF (respec-
tively, '251-thalamate and 1311-hippurate clearance) were estimated and
angiotensin converting enzyme (ACE), von Willebrand factor (vWF)
and endothelin-1 (ET-l) were measured as markers of endothelial
damage. UaIb in the whole group ranged from 3 to 432 mg/24 hr.
Prorenin in the patients with Ualb > 30 mg/24 hr (N = 21) was 319
(110-856) as compared to 173 (53-526) mU/liter (P < 0.001) in patients
with UaIb < 30 mg/24 hr (N = 51). Levels of ACE, vWF and ET-l did
not differ between the 2 groups. Prorenin was correlated with Ualb (1 =
0.54, P < 0.001) and with age (r = 0.38, P < 0.001) and inversely with
GFR (—0.32, P < 0.01), but not with duration of DM, blood pressure,
blood glucose, HbAlc, plasma renin or 24 hr urinary excretion of
sodium or urea. The coefficient of variation (ratio of the SD of the 3
measurements over the mean of the 3 measurements) of Ub was 27
(1-130)% and of prorenin 7 (l-37)% (P <0.001). When using prorenin as
a "diagnostic test", the best plasma concentration for dividing the
group of patients in not having or having microvascular disease was
calculated to be 225 mU/liter, the specificity and sensitivity are 0.86 and
0.92, respectively. These results indicate that prorenin, in contrast to
some markers of endothelial damage, may be used as a marker of
microvascular disease in DM. Prorenin measurements offer advantages
over measurements of UaIb, because urine collection is not required and
because of the lower coefficient of variation.
Circadian variability in urinary albumin excretion and albumin/creat-
mine ratio during pregnancy. C.E. Douma, M.G. Koopman, G.C.M.
Koomen, K. Boer, B.A.C. van Acker, R.T. Krediet, L. Arisz, Renal
Unit, Academic Medical Center, Amsterdam, The Netherlands. Uri-
nary albumin excretion (UAE) during pregnancy (PRG) has either been
reported increased (24-hr urine collections) or within the normal range
(urine spots). Albumin/creatinine (A/C) ratios in normal individuals are
higher during the day than during the night (circadian rhythm). There-
fore we tested the hypothesis that normal day/night differences in renal
excretion are changed during PRG. Circadian variability in A/C ratios
(albumin mg/liter, creatinine g/liter) was studied during the third trimes-
ter of PRG in 21 healthy ambulant women (mean 31 years), and these
results were compared with 30 healthy non-PRG ambulant controls (34
years). PRO women collected subsequent urine samples (5-10 a day) for
at least 2 days. The non-PRG collected the urine for 2 days in day
(9.00-2 1.00 hr) and night (21.00-9.00 hr) samples. In PRO daytime A/C
ratios (10.9 2.1 mg/g, mean 5EM) were higher than during the night
(8.6 1.4, P < 0.01), but the difference was less than in non-PRG (day:
8.3 1.1, night: 5.2 0.8, P < 0.001). The 24-hour A/C ratios during
PRG (9.7 1.7) were higher than during non-PRG (6.7 0.9, P <0.05).
This difference was caused by the higher night ratio during PRG (PRG:
8.6 1.4, non-PRO: 5.2 0.8, P < 0.01). The day ratio was not
different (PRG: 10.9 2.1, non-PRG: 8.3 1.1, NS). Results for UAE
were similar. Both A/C ratios and UAE of PRO women showed a
circadian rhythm with a minimum and maximum of the mean at 4.00 and
16.00 hr (cosinor analysis, P < 0.01). The A/C ratio of the 9.00-12.00 hr
urine sample (9.4 mg/g) corresponded best to the 24 hour ratio (9.7
mg/g). Concluding, A/C ratios and UAE in PRO have a circadian
rhythm just like in non-PRO controls, but nightly decrease is less during
PRG than non-PRO. This explains the higher A/C ratios and UAE
during PRO in 24-hour urine samples and the absence of increased UAE
in urine spots.
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Extrahepatic lipogenesis contributes to hyperlipidemia In analbumine-
mic rats. J.A. Joles, K.R. Feingold, A. van To!, X. Sun, H. Jones, R.W.
Davies, G.A. Kaysen, Department of Nephrology, University Hospital
Utrecht; Department of Biochemistry I, Erasmus University, Rotter-
dam; Gaubius institute, Leiden, The Netherlands; and Renal Biochem-
istry Laboratory, V.A.M.C., Martinez; Metabolism Section, V.A.M.C.,
San Francisco, California, USA. Previously we reported an increase in
apolipoprotein (apo) mRNA levels in both nephrotic (NS) and analbu-
minemic (NA) rats. To determine whether this occurs in conjunction
with enhanced hepatic lipid synthesis, we measured apo mRNA levels
in the liver, explored the sites of lipid synthesis using the incorporation
of 3H20, and measured hepatic HMG-CoA reductase activity in fed
female NA and control Sprague-Dawley (SD) rats. Plasma lipids, apo
A-I, apo B and apo E all increased severalfold in the NA rat as
compared to SD rats (F < 0.001). Apo mRNA levels per unit liver
weight in the NA rat were increased by 336% for apo A-I (P < 0.001),
but only by 55% for apo B (P = 0.024) and by 40% for apo E (P =
0.056). Liver weight and whole liver apo mRNA content for apo's A-I,
B and E were significantly increased (P < 0.001). HMG-CoA reductase
activity in liver microsomes was not higher in the NA rats and hepatic
cholesterol synthesis was only increased by about 30% in the NA rats,
while hepatic fatty acid synthesis and intestinal cholesterol synthesis
were not. However, intestinal fatty acid synthesis was elevated by 60%
(P <0.01). A 56% increase in the synthesis of total nonsaponifiable lipid
was found in the extrahepatic, extra-small intestinal carcass (P < 0.01).
The NA rats demonstrated fourfold increases in the incorporation of
3H20 into circulating cholesterol and fatty acids (P < 0.001). Thus,
although apo mRNA content is increased in the liver of the NA rat,
major increases in cholesterol and fatty acid synthesis are localized at
extrahepatic sites. This contrasts with the increased hepatic lipogenesis
reported in the NS rat (J. Lipid Res 27:1044, 1986), Perhaps low oncotic
pressure is the stimulus for hepatic apo synthesis in both analbumine-
mic and NS rats, whereas increased hepatic lipogenesis in the NS may
be driven by some other factor.
Complement activation during treatment with OKT3. M.H.M. Raas-
veld, C.E. Hack, F.N.J. van Diepen, R.J.M. ten Berge, Renal Trans-
plant Unit and Clinical immunology Laboratory, Academic Medical
Centre and Laboratory for Experimental and Clinical immunology,
Amsterdam, The Netherlands. To study the mechanism of T cell
disappearance from the circulation and side effects during treatment
with OKT3, we measured complement activation products C3a-desarg
and C4b/c in plasma during the first three days of treatment with OKT3.
C3a-desarg and C4b/c levels were significantly elevated (peak values: 4
times, respectively 2 times the pre-treatment level) until one hour,
respectively two hours after the first OKT3 injection. In contrast,
neither complement activation product increased upon the second and
third gift of OKT3. In vitro, C3b fixation on T cells was demonstrated
by FACS analysis. Incubation of T cells with OKT3 (1 gIml) and
human fresh serum resulted in 8 1% complement mediated lysis. We
conclude that complement activation probably adds to the disappear-
ance of T cells from the circulation. Furthermore, complement activa-
tion may contribute to dysopnea and pulmonary edema, that sometimes
occur during treatment with OKT3.
Cyclosporin (Cs) does not prevent the progression of Idiopathic mem-
branous glomerulonephritis (IMGN). S. Zweegman, J. van der Meulen,
S.L. Pals, P.L. Oe, Department of internal Medicine and Pathology,
Free University Hospital, Amsterdam, The Netherlands. It has been
reported that Cs, given for three months, has an antiproteinuric effect in
patients with IMGN. This effect has been claimed to be more due to an
immunomodulatory than to a hemodynamic action of the drug. Here we
report about the long-term effect of CS in one male and one female
patient, aged 19 and 35 years, respectively, who presented with IMGN.
Renal biopsies before treatment revealed minimal glomerular capillary
wall thickening without obvious subepithelial projections (spikes) in
PAS and silver methenamine stains, but granular deposits of IgG, C3
and 1gM along the capillary loops in immunofluorescence, that is, stage
I IMGN. Firstly steroid treatment was tried without success. Then CS
5 mg/kg/day was started, and the dose adjusted to keep plasma through
levels, as measured by radio-immunoassay, between 75 and 150 ng/ml.
Proteinuria decreased 50% and initially creatinine clearances remained
constant. However, after 18 months the clearances decreased in both
patients. Renal biopsies were repeated to differentiate between CS
toxicity and progression of IMGN. This time both biopsies showed
marked capillary wall thickening and luminal compression with pres-
ence of spikes on silver methenamine stain, that is, stage II and stage III
IMGN, respectively. Thus, although CS has an antiproteinuric effect in
IMGN, it does not prevent progression of the disease. This finding
suggests that Cs's antiproteinuric effect in IMGN is mainly due to a
hemodynamic action.
